Characterization and subcellular localization of calcium-dependent phospholipid binding proteins (annexins) in normal human skin and reconstituted epidermis.
Annexins represent a widespread family of Ca(++)-dependent phospholipid binding proteins. Although their precise functions are still unknown, they probably play an important role in cell regulation because they are major substrates for various growth factor receptor kinases. We characterized annexins in human skin using three different antisera raised against annexin II, annexin V, and a synthetic peptide that resembles the consensus sequence of all annexins. In normal human skin, using SDS-PAGE, two-dimensional gel electrophoresis and immunoblot analysis, we identified two major 34-kDa proteins and one 36-kDa protein, with respective isoelectric points of 6.5, 5.2, and 7.2-7.9. According to these criteria they were identified as annexins, I, V, and II, respectively. Minor 45-51 kDa and 68-kDa proteins with 6.1-6.7 and 6.8-7.1 isoelectric points were also present, and likely corresponded to annexins VII and VI, respectively. We investigated the ability of these proteins to bind phospholipids in the presence of calcium using liposomes formed from a mixture of phosphatidylserine and phosphatidylcholine. The cellular distribution of annexins in normal human skin was determined by immunofluorescence with antiannexin II and anti-annexin V antibodies. Labeling with both antibodies was observed predominantly at the cell membrane with some cytoplasmic staining also being apparent. Specificity was confirmed by the absence of staining using pre-immune sera or after the absorption of the antibodies with their corresponding antigens. These proteins were also characterized in vitro in a reconstituted human skin model. All were present in this system except annexin VI and VII, which were lost after phospholipid purification. Further experiments should now be carried out using this system to clarify the role and regulation of these proteins within the epidermis.